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FIELD OF THE INVENTION 

The invention relates to digital video recorders, like for instance a 
digital Video Cassette Recorder (digital VCR) and to a multiplexer for such 
5 video recorders. 

BACKGROUND OF THE INVENTION 

Digital video recorders are apparatuses which allow to record a video 
10 signal coded digitally on a medium, for Instance a magnetic medium (magnetic 
tape or disk) or an optical medium (optical disk). These apparatuses generally 
also have the ability to read the medium in order to play the video signal back 
once decoded. 

Such an apparatus Is conventionally built according to figure 1. 

15 Though the video signal Is to be digitally recorded, an analog source 2 (like an 
analog tuner receiving an analog signal on an antenna) Is still widely used. The 
analog signal from the analog source 2 is sent on the one hand to a switch 8 for 
display and to a digital encoder and decoder 4 to convert it Into a digital stream. 
The digital stream is then sent to a medium Interface 6 via a bi-directional link. 

20 The medium interface 6 records the digital stream on the medium (record mode 
: REC). 

The medium interface 6 can also read the digital stream from the 
medium (play-back mode : PB). The digital stream Is then sent to the digital 
encoder and decoder 4 via the bi-directional link. The digital encoder and 
25 decoder 4 ouputs an analog signal corresponding to the digital stream to the 
switch 8. 

As mentioned above, the switch 8 has two inputs : a first Input from 
the analog source (e.g. tuner) and a second input from the digital encoder and 
decoder 4. The switch 8 has one output directed to a display 10. When the 
30 video recorder Is In the REC mode, the switch 8 connects the analog source 
directly to the display 10, so that the user can see on the display 10 what he is 
recording. When the video recorder Is in the PB mode, the switch 8 connects 
the digital encoder and decoder 4 to the display so that the user can see on the 
display 10 the video signal which is read from the medium. 

35 

SUMMARY OF THE INVENTION 
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However this system does not provide easy connection of a digital 
source {e.g. a digital tuner) and therefore lacks flexibility. The invention seeks to 
provide a more flexible system for a digital video recorder, which makes it 
possible to connect a digital source. Preferably, the video recorder would record 
5 one source and display another one independantly. 

The invention proposes a digital video recorder comprising : 

- an encoder of a first analog signal into a first digital stream ; 

- a decoder of a second digital stream into a second analog signal ; 

- a medium interface for reading and recording on a medium ; 

10 wherein at least one digital source outputs a third digital stream, and 

wherein a multiplexer is connected to the encoder, to the decoder, to the digital 
source and to the medium interface. 

According to further features of the invention, 

- the multiplexer comprises a first switch, which allows to connect 
15 selectively the medium interface to the encoder or to the digital source, and a 

second switch, which allows to connect selectively the decoder to the encoder 
or to the digital source ; 

- the second switch allows to connect selectively the decoder to the 
encoder, to the digital source or to the medium interface ; 

20 - a transcoder receiving a fourth digital stream is connected to the 

multiplexer ; 

- the multiplexer comprises a first switch, which allows to connect 
selectively the medium interface to the encoder, to the digital source or to the 
transcoder, and a second switch, which allows to connect selectively the 

25 decoder to the encoder, to the digital source or to the transcoder ; 

- the second switch allows to connect selectively the decoder to the 
encoder, to the digital source, to the transcoder or to the medium interface ; 

- the decoder is connected to a display. 

According to this inventive concept, a digital video recorder 
30 comprises : 

- a digital encoder ; 

- a digital decoder ; 

- a medium interface for reading and recording on a medium ; 

and a multiplexer is connected to the digital encoder, to the digital 
35 decoder and to the medium interface and has at least an input for receiving a 
digital stream from a digital source. 
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Preferably, the multiplexer comprises a first switch, which allows to 
connect selectively the medium interface to the digital encoder or to said input, 
and a second switch, which allows to connect selectively the digital decoder to 
the digital encoder or to said input. 
5 The invention also proposes a multiplexer for a digital video recorder 

with at least two inputs for receiving each a digital stream, with a point for 
connection to a medium interface and with at least one output, wherein a first 
switch selectively connects said point to one of the inputs and wherein a 
second switch selectively connects the output to one of the inputs or to said 
10 point. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention will now be explained in the light of the attached 
15 drawings and more specifically : 

- figure 1 representing a conventional structure of a digital video 
recorder as already described ; 

- figure 2 representing the main elements of a first embodiment of 
the invention ; 

20 - figure 3 being a detailed diagram of the multiplexer of figure 2 ; 

- figure 4 representing a second embodiment of the invention. 

- figure 5 represents an additional possibility for the solution of figure 

4. 

25 DETAILED DESCRIPTION OF PREFERED EMBODIMENTS 

A digital video recorder whose main elements are represented on 
figure 2 comprises an analog source 12 and a digital source 14. The analog 
source 12 is generally an analog tuner receiving analog video signals from a 

30 remote emitter through an antenna. The analog source 12 could also be for 
instance the output of a conventional analog VCR. 

The digital source 14 can be a digital tuner receiving from an 
antenna or a cable-link a video signal which is digitally coded for transmission, 
for instance according to the MPEG-II format. This kind of digitally coded 

35 signals (or digital streams) is already widely used for video signals received 
from satellites and should become used in the coming years even for terrestrial 
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communications (new HDTV standards). Another example of a digital source 14 
is a Inard-disk drive (HDD). 

A digital encoder 16 receives tine analog signal from the analog 
source 12 and outputs a digital stream, for instance coded according to the 
5 MPEG-II format. The main steps which are achieved by the digital encoder 16 
are converting the analog signal into a digital signal (notably through sampling 
of the analog signal), processing the digital signal (notably separating of 
luminance and chrominance, which are generally mixed together in the analog 
signal, to obtain a so-called YUV signal) and coding ( (and possibly 

10 compressing) the digital signal according to a given format. 

The digital streams from the digital source 14 and from the digital 
encoder 16 are coded according to the same format, which may be for instance 
the widely-used MPEG-II format. The digital encoder 16 on the one hand and 
the digital source 14 on the other hand are connected to two distinct inputs of a 

15 multiplexer 18. 

The multiplexer 18 is also connected via a bi-directional link to a 
medium interface 20. The medium interface 20 is able to convert the coded 
digital stream into a bit stream to record it on a medium. For instance, in a 
digital VCR, the medium interface 20 comprises a drum carrying magnetic 

20 heads in order to record the bit stream on a magnetic tape according to the D- 
VHS format. In the reverse way, the medium interface 20 can read a bit stream 
from the pre-recorded medium and convert it into a digital stream coded 
according to a specific format, like MPEG-II, and output the digital stream on 
the bi-directional link. 

25 An output of the multiplexer 18 is connected to a digital decoder 22. 

The digital decoder 22 Is able to convert a coded digital stream (for instance a 
MPEG-II stream) into an analog signal to be displayed on a display 25. The 
main steps of this conversion are decoding the coded digital stream (e.g. 
MPEG-II) into a non-coded (and hence non-compressed) digital signal (e.g. a 

30 YUV signal) and then generating an analog signal (digital-to-analog 
conversion). The analog signal output from the digital decoder 22 can be for 
instance of the CVBS-type, of the S-Video type or of the RGB-type and is sent 
to a display 10, for instance a television set. 

The multiplexer 18 whose constitution will be detailed below allows 

35 to record and display independently any of the video signals from the analog 
source 12 and the digital source 14. Of course, it also allows to display a pre- 
recorded video signal. 
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As can be seen from figure 3 and as already explained, the 
multiplexer 18 has two separate inputs 22, 24 for receiving each a coded digital 
video stream. The input 22 is connected to the output of the digital encoder 16 
and the input 24 is connected to the output of the digital source 14. The 
5 multiplexer 18 has an output 28 connected to the digital decoder 22. The 
multiplexer 18 is also connected at point 26 to the medium interface 20 via the 
bi-directional link. 

The multiplexer 18 comprises a first switch 30 and a second switch 
32. The first switch 30 allows to selectively link point 26 to input 22 or to input 

10 24. The first switch 30 consequently allows to choose which video signal 
(among video signal from the analog source 12 and video signal from the digital 
source 14) should be sent to the medium interface 20 for recording. 

The second switch 32 allows to selectively connect output 28 to input 
22, to input 24 or to point 26. The second switch 32 thus allows to choose 

15 which video signal is to be decoded in decoder 22 and displayed on display 25 
among video signal from the analog source 12 (input 22) and video signal from 
the digital source 14 (input 24), independently of the possible recording of one 
of these signals. The second switch 32 also allows to display a pre-recorded 
signal read from the medium interface 20 during play-back (point 26). 

20 An example of how the structure described above can be used will 

now be given. 

If the user wants to record the video signal from the analog source 
12, the first switch 30 will connect the input 22 to point 26. The analog signal 
from the analog source 12 will be digitally coded (and compressed) by the 

25 digital encoder 16 and then transmitted to the medium interface 20 for 
recording on the medium via input 22, switch 30 and point 26. 

The user will then be able to choose to watch the video signal from 
analog source 12 which Is recorded at the same time or to watch the video 
signal from digital source 14 (while the video signal from the analog source 12 

30 is digitally recorded as explained above). If he chooses to watch the video 
signal from digital source 14, the second switch 32 will connect output 28 to 
input 24. The video signal from digital source 14 will thus be sent to the display 
25 through the digital decoder 22. 

Another embodiment of the invention is represented on figure 4. The 

35 elements of this embodiment which are identical to those of the previous 
embodiment (figures 2 and 3) will have the same reference number and will not 
be described once again. 
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The embodiment of figure 4 uses another source 34, here a digital 
video source, which is for instance a digital camcorder according to the DV 
standard. The video recorder comprises a transcoder 36 which allows to 
convert the digital signal from the digital video source 34 (DV standard) into a 
5 digital stream using the same standard as the digital source 14 and the encoder 
16, typically MPEG-II. 

The multiplexer 18 has an input 42 connected to the transcoder 36. 
The multiplexer 18 comprises a first switch 38, similar to the switch 30 of figure 
3 with one more input connected to the transcoder 36 via input 42, and a 
10 second switch 40, similar to switch 32 of figure 3 with one more input connected 
to the transcoder 36 via input 42. 

The video recorder of figure 4 operates similarly to the video 
recorder of figure 3, with the possibility to choose among 3 sources instead of 
2, and still to record one source and to watch another one on the display 25. 
15 An additional possibility is represented at figure 5. Compared to the 

solution of figure 4, point 26 and output 28 are connected to two respective 
inputs of a record switch 50. The record switch 50 has an output connected to 
the transcoder 36, for instance via a bi-directional link also used for connection 
with point 42. 

20 The record switch 50 allows to select which video signal is to be 

recorded on the digital video source 34 (when recording is possible, as with a 
camcorder), either video signal from the medium interface 20 (video signal 
reproduced from a tape) or video signal sent for display (analog source or 
digital source). Thanks to the provision of the record switch 50, the preceding 

25 advantages are maintained, even when recording on the digital video source 
34. 

The solution of the invention is thus very flexible as it applies to any 
number of sources as far as the number of inputs of switches 30, 32 is adapted 
and provided every source is converted into a common digital stream standard. 
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